[Manganese uptake and transportation as well as antioxidant response to excess manganese in plants].
Manganese (Mn) is an essential micronutrient throughout all stages of plant development. Mn plays an important role in many metabolic processes in plants. It is of particular importance to photosynthetic organisms in the chloroplast of which a cluster of Mn atoms at the catalytic centre function in the light-induced water oxidation by photosystem II, and also function as a cofactor for a variety of enzymes, such as Mn-SOD. But excessive Mn is toxic to plants which is one of the most toxic metals in acid soils. The knowledge of Mn(2+) uptake and transport mechanisms, especially the genes responsible for transition metal transport, could facilitate the understanding of both Mn tolerance and toxicity in plants. Recently, several plant genes were identified to encode transporters with Mn(2+) transport activity, such as zinc-regulated transporter/iron-regulated transporter (ZRT/IRT1)-related protein (ZIP) transporters, natural resistance-associated macrophage protein (Nramp) transporters, cation/H(+) antiporters, the cation diffusion facilitator (CDF) transporter family, and P-type ATPase. In addition, excessive Mn frequently induces oxidative stress, then several defense enzymes and antioxidants are stimulated to scavenge the superoxide and hydrogen peroxide formed under stress. Mn-induced oxidative stress and anti-oxidative reaction are very important mechanisms of Mn toxicity and Mn tolerance respectively in plants. This article reviewed the transporters identified as or proposed to be functioning in Mn(2+) transport, Mn toxicity-induced oxidative stress, and the response of antioxidants and antioxidant enzymes in plants to excessive Mn to facilitate further study. Meanwhile, basing on our research results, new problems and views are brought forward.